We introduce a wavelet-type transform associated with the Laplace-Bessel differential operator B = n k=1
Introduction
The classical square functions f (x) → S ϕ (x) = ( In this paper, firstly we introduce a wavelet-like transform associated with the LaplaceBessel differential operator,
and then the relevant square-like function. The plan of the paper is as follows. Some necessary definitions and auxiliary facts are given in Section . In Section  we prove a Calderón-type reproducing formula and the L ,ν boundedness of the square-like functions.
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Preliminaries
. . , x n > } and let S(R n + ) be the Schwartz space of infinitely differentiable and rapidly decreasing functions.
. . , ν n > ) space is defined as the class of measurable functions f on R n + for which
In the case p = ∞, we identify L ∞ ≡ L ∞,ν with C  the space of continuous functions vanishing at infinity, and set f ∞ = sup x∈R n
The Fourier-Bessel transform and its inverse are defined by
where
is the normalized Bessel function, which is also the eigenfunction of the Bessel
Denote by T y (y ∈ R n + ) the generalized translation operator acting according to the law:
T y is closely connected with the Bessel operator B t (see []). It is known that (see [])
The generalized convolution 'B-convolution' associated with the generalized translation
We consider the B-maximal operator (see [, ])
where E + (, r) = {y ∈ R 
Now, we will need the generalized Gauss-Weierstrass kernel defined as
The kernel g ν (x, t) possesses the following properties:
This semigroup is well known and arises in the context of stable random processes in probability, in pseudo-differential parabolic equations and in integral geometry; see 
The limit is understood in L p,ν norm and pointwise almost all x ∈ R n + . If f ∈ C  , then the limit is uniform on R n + .
(c) sup Moreover, let h(z) be an absolutely continuous function on [, ∞) and
If we denote w(z) = h (z), we have from (.)
h() =  and h(∞) =  (.) (see for details []
). Now, we define the following wavelet-like transform:
where w(z) is known as 'wavelet function' , ∞  w(z) dz = , and the function G tz f (x) is the generalized Gauss-Weierstrass semigroup.
Using wavelet-like transform (.), we define the following square-like functions:
3 Main theorems and proofs
where limit can be interpreted in the L p,ν norm and pointwise for almost all
Proof of Theorem . (a) By using the Minkowski inequality, we have
Taking into account the following equality for
we have
in one dimension. By using this equality, we get
So we have G tz f p,ν ≤  |ν|-n f p,ν , and then inequality (.).
Therefore, by the Minkowski inequality and the Lebesgue dominated convergence theorem, taking into account Lemma ., we have Proof of Theorem . Firstly, let f ∈ S(R n + ). By making use of the Fubini and Plancherel (for Fourier-Bessel transform) theorems, we get
Now, by using Fubini's theorem, we have
where 
